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Summary
In a natural outbreak of sialodacryoadenitis virus it was observed that the incidence of clinical signs in spontaneous-hypertensive rats was 100%, and that these signs were of a severity not observed before in other strains of rats. Rats free of the virus were introduced so that the progress of the disease could be studied under natural conditions of spontaneous spread from the enzootically-atTected breeding colony. The pathogenesis of the infection in these SpragueDawley rats has been recorded over a period of 10 days after their introduction to the colony, and the results of extensive serological screening have shown that the antibody response of the spontaneoushypertensive rats to the virus is lower than in other strains oCrat.
Sialodacryoadenitis virus (SDA) infection is a common natural corona virus infection of rats, first described by Innes & Stanton in 1961. Gannon & Carthew (1980) found the prevalence of the infection in UK colonies to be high (45%) as measured by serological testing, using the cross-reacting mouse hepatitis virus antigen.
Recently an outbreak of disease especially affecting spontaneous hypertensive (SH) rats was referred to the Laboratory Animals Centre for examination. Although the enlarged salivary glands and 'red eye' were classic clinical symptoms of SDA infection, extensive serological testing using mouse hepatitis virus antigen revealed no significant positive titres. In an effort to determine whether the agent was perhaps rat salivary gland virus (a cytomegalovirus), hitherto unreported in this country, a detailed pathological examination was undertaken with the cooperation of suppliers of high-quality virus-free rats (OLAC (1976) Ltd, Bicester, UK) and the user, who introduced these Sprague-Dawley (SD) rats to his infected colony and sampled them for tissues over 10 days. The results were quite startling in that the natural infection in the SO rats was very severe and produced lesions histopathologically more severe than those described for an (1976) Ltd. The animals were housed with the enzootic ally infected colony, and triplicate samples of salivary and harderian glands were taken daily from day 1 to day 10 after exposure. Tissues were fixed in Bouin's fixative or frozen in liquid nitrogen and sent to this laboratory where they were processed and 5 ,urn sections cut and stained with Ehrlich's haematoxylin and eosin for histological examination. Tissues frozen in liquid nitrogen were homogenized in phosphate-buffered saline and inoculated intracerebrally into BALB/c mice of 4 days of age for virus isolation. After 5 days the brains were collected, homogenized and tested for coronavirus antigen against mouse coronavirus antisera (Microbiological Associates, Bethesda, USA) by box titration (LenneUe & Schmidt, 1969) .
Extensive serological testing of the affected rats was also carried out using a polyvalent mouse hepatitis virus (MHV) containing strains I, S, JHM and A59 by the complement-fixation test. MHV A59 antigen was also used alone, as it was found to give a high cross-over reaction to rat coronavirus antisera by the complement-fixation test. The MHV A59 was obtained from the American Type Culture Collection and propagated in NCTC 1469 cells as described by Carthew & Sparrow (1981) .
Results
Histological examination of tissues from rats exposed to the infection showed that until 7 days after the introduction of the SD rats to the infected colony no abnormalities were seen. However, on the 7th day there was considerable necrosis of the tubular alevolar structure of the harderian gland (Fig. I ) and also necrosis of the ductile epithelium of the submaxillary gland (Fig. 2) . The submandibular gland was normal. By day 8 the necrosis of the harderian gland was massive, with inflammatory cells of all types present and some fibrosis. Nearly all of the epithelial ductile cells of the submaxillary had been destroyed and replaced with metaplastic ductile epithelium, which was very basophilic (Fig. 3) . There was also evidence of lymphocytic infiltration and fibrosis with plugs of polymorphs in the regenerating ducts of the submaxillary gland, which showed many mitotic cells (Fig. 4) . 9 days after exposure the histology was very similar; more fibrosis was evident, although the tubular alveolar structure of the harderian gland was regenerating. By day 10 the harderian glands had regenerated and returned to normal, while the fibrosis and infiltrate with metaplasia of the ductile epithelium of the submaxillary gland was still apparent. All of the rats exposed showed clinical symptoms of enlarged salivary glands during the acute phase of the infection, but by 15 days after exposure the submaxillary ductile Carthew & Slinger epithelium had returned to normal. At no time during the infection was the submandibular salivary gland affected. The results are summarized in Table 1 .
Serological examination for SDA using the polyvalent MHV antisera (Microbiological Associates) did not reveal any complement fixation titres either 5 weeks or 2 months after exposure of SH rats to the infection. However, 4 sera from SD rats exposed to the infection were positive by the complement-fixation test. When the same sera were tested against the MHV A59 antigen alone, the sera obtained 5 weeks and 2 months after exposure were positive for coronavirus antibody.
Tissues taken fron animals 7 days after exposure and injected intracerebrally into sucking mice were positive for coronavirus antigen when tested by checkerboard titration against MHV antisera.
Discussion
Sialodacryoadenitis virus infection is known to be widespread in the UK (Gannon & Carthew, 1980) . The experimental infection has been described by Fig. 2 . Necrosis of the ductile epithelium of the submaxillary salivary gland 7 days after exposure to SDA infection.
HaernatoxyJin and eosin. Line represents 50 ,urn. Jonas el al. (J 969) as primarily affecting the harderian and submaxillary glands. While the pathology of the outbreak described in this paper is very similar (with an acute necrosis of the harderian gland which produces the 'red eye' syndrome, and salivary glands enlarged with destruction of the ductile epithelium), it was surprisingly severe for a natural outbreak. It seems that rats in an enzootically infected colony can excrete such large amounts of virus that any rat which comes into contact will suffer very severe clinical symptoms and massive tissue damage to the affected organs. The histological diagnosis of the disease is rendered difficult by the rapid recovery and regeneration of the harderian and salivary glands: in this instance, the harderian glands were normal 2 weeks after exposure and the salivary glands no longer showed any ductile metaplasia (which is a good pathological marker for this virus disease during the acute phase). The residual interstitial infiltrate and fibrosis could not be taken as specifically indicative of SDA infection. Hence it is important to take samples for histology at the acute phase of the infection. The reduced ability of SH rats to produce antibody to this virus also made it difficult to corroborate the infection serologically unless either a good cross-reacting antigen like the MHV A59 was used, or rats which are known to produce a good antibody response (such as SO) were housed with affected rats as 'sentinels'.
